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$0<\alpha\leq 1$ , $\mathrm{R}^{n+1}=\mathrm{R}^{n}\cross \mathrm{R}$
$L^{(\alpha)}:= \frac{\partial}{\partial t}+(-\Delta)^{\alpha}$
. , $\mathrm{R}^{n}\cross \mathrm{R}$ $(x, t)=(x_{1}, \cdots, x_{n}, t)$ , $\Delta=\partial_{x_{1}}^{2}+\cdots+\partial_{x_{n}}^{2}$
. $\alpha=1$ , $L^{(1)}u=0$ . $0<\alpha<1$ , $L^{(\alpha)}$
. $\mathrm{R}^{n}\mathrm{x}\mathrm{R}$ $D$ $L^{(\alpha)}-arrowarrow$-ffi-n $(L^{(\alpha)}u=0)$ ,




$L^{(\alpha)}-\Re\overline{arrow}- \mathfrak{n}$ , .
, .
1
$L^{(\alpha)}$ (cf. [4], [6]). $0<\alpha<1$
, $(-\Delta)^{\alpha}$ , $-C_{n,\alpha \mathrm{P}}.\mathrm{f}.|X|^{-n-2}\alpha$ convolution operator ,




$(2 \pi)^{-n}\int_{\mathrm{R}^{\text{ }}}$ $\exp(-t|\xi|^{2}\alpha+\sqrt{-1}x\cdot\xi)d\xi$ $t>0$
$0$ $t\leq 0$
.
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Lemma 1. $\varphi\in C_{0}^{\infty}(\mathrm{R}^{n+}1)$
$W^{(\alpha)_{*}}(L^{(\alpha})\varphi)=L(\alpha)(W^{(\alpha})_{*})\varphi=\varphi$
.
, $\overline{W}^{(\alpha)}(x, t):=W^{(\alpha})(X, -t)$ $\overline{W}^{(\alpha)}$ $L^{(\alpha)}$ adjoint operator $\overline{L}^{(\alpha)}=$
$\partial_{t}+(-\triangle)^{\alpha}$ . , adjoint operator
$”\sim$” .
, $\alpha=1,1/2$ $t>0$
$W^{(1)}(X, t)=(4\pi t)-n/2\alpha\exp(-|X|^{2}/4t)$ ,
$W^{(1/2)}(x, t)=\Gamma((n+1)/2)t\{\pi(|X|^{2}+t^{2})\}^{-}(n+1)/2$
. $0<\alpha<1$
, $W^{(\alpha)}\geq 0,$ $|x|$ $|x|arrow\infty$ order $|x|^{-}n-2\alpha$
. , $W^{(\alpha)}$ .
Lemma 2. $\phi_{\alpha}(|x|)=W^{(\alpha})(X, 1)$ $\phi_{\alpha}$
$W^{(\alpha)}(X, t)=t^{-}n/2\alpha\phi_{\alpha}(t-1/2\alpha|x|)$
.
$s>0$ $P_{s}^{(\alpha}=$) $W^{(}\alpha$) $(x, s)dX\otimes\epsilon_{s}$ $\{P_{S}^{(\alpha)}\}s>0$ $-L^{(\alpha)}$
convolution semigroup . $\epsilon_{s}$ $\{s\}$ Dirac .
DEFINITION 1. $u\geq 0$
$u\geq P_{s}^{(\alpha)}*u$ for all $s>0$
$S_{\alpha}$ .
Radon $\mu\geq 0$ $u=W^{(\alpha)_{*}}\mu$
$u\in S_{\alpha}$ . $u$ potential .
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Proposition 1. $u\in S_{\alpha}$ , $\mu\geq 0$ $h\in S_{\alpha}$
$u=W^{(\alpha)_{*}}\mu+h$ , $h=P^{(\alpha)}*h$
, $0<\alpha<1$ $h$ .
$u\in S_{\alpha}$ $K\subset \mathrm{R}^{n+1}$
$Q_{K}^{(\alpha)}u(Y):= \inf${ $v(Y);v\in S_{\alpha},$ $v\geq u$ on $K$}
$R_{K}^{(\alpha)}u(x):= \lim_{Yarrow}\inf Q_{K}^{(}x\alpha)u(\mathrm{Y})$
. , $u\in S_{\alpha}$ $A\in \mathrm{R}^{n+1}$
$R_{A}^{(\alpha)}u(X):= \sup\{R_{K}^{(\alpha)}v(X)\}$
. $\sup$ $v\leq u$ $v\in S_{\alpha}$ $K\mathrm{C}A$
.
DEFINITION 2. $u=W(\alpha)_{*v\overline{W}}\mu,=(\alpha)*\mathcal{U}$ potential , $A\subset \mathrm{R}^{n+1}$ .




$W^{(\alpha)}*\mu\geq W(\alpha)’*\mu A$ on $\mathrm{R}^{n+1}$





2, , . $1\in S_{\alpha}\cap\overline{S}_{\alpha}$ , $A$
$R_{A}^{(\alpha)}1$ (resp. $\overline{R}_{A}^{(\alpha)}1$ ) potential
$R_{A}^{(\alpha)}1=W^{(\alpha)}*\mu_{A}$ (resp. $\tilde{R}_{A}^{(\alpha)}1=\overline{W}^{(\alpha)}*\nu_{A}$)






$\underline{\mathrm{c}\mathrm{a}\mathrm{p}}^{(\alpha})(A):=\sup$ { $\int d\mu_{K};K\subset A$ :compact}
$\overline{\mathrm{c}\mathrm{a}\mathrm{p}}^{(\alpha)}(A):=\inf${ $\underline{\mathrm{C}\mathrm{a}\mathrm{p}}^{(\alpha)}(O);O\supset A$ :open}
, $\underline{\mathrm{c}\mathrm{a}\mathrm{p}}^{(\alpha)}(A)=\overline{\mathrm{c}\mathrm{a}\mathrm{p}}^{()}(\alpha A)$ $A$ , cap$(\alpha)(A)$ .
.
Proposition 2. $\mathrm{c}\mathrm{a}_{\mathrm{P}^{(\alpha)}}(\cdot)$ Choquet . ,
.
, $A$
$\Phi_{A}^{(\alpha)}:=$ { $\mu\geq 0$ ;positive measure, $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mu)\subset\subset A,$ $W^{(\alpha)}*\mu\leq 1$}
. $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mu)\subseteq\subseteq A$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mu)$ $A$ relatively compact .
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Proposition 3. $A\subset \mathrm{R}^{n+1}$ $R_{A}^{(\alpha)}1$ potential . ,
$W^{(\alpha)}* \mu_{A}(x)=\sup\{W(\alpha\rangle_{*}\mu(X);\mu\in\Phi^{(}\alpha)\}A$
$\underline{\mathrm{c}\mathrm{a}\mathrm{p}}^{()}(\alpha \mathrm{A})=\sup\{\int d\mu;\mu\in\Phi_{A}(\alpha)\}$
, $\mathrm{R}^{n}$ $M$ $M\cross\{t_{0}\}$
$\mathrm{R}^{n}\cross\{t_{0}\}$ $n$ Lebesgue . .
Lemma 4. $H\subset \mathrm{R}^{n}$
$L:=H\cross\{t>0\}$
. $H$ $n-1$ Lebesgue $\ell_{n-1}$ $L$
$\mu_{L}=\mu_{\overline{L}}=0$ $(0<\alpha\leq 1/2)$
$\mu_{L}=\mu_{\overline{L}}=Cl_{n-1}\otimes t^{1/2\alpha}-1dt$ $(1/2<\alpha\leq 1)$
. $C$ $C=$ $(B(1 - \frac{1}{2\alpha}, \frac{1}{2\alpha})\phi_{\alpha}(\mathrm{o}))^{-}1(n=1),$ $C=(B(1$ -
$\frac{1}{2\alpha},$ $\frac{1}{2\alpha})\omega_{n-2}\int_{0}^{\infty}\phi_{\alpha}(r)rdrn-2)^{-1}$ ( $n\geq 2,$ $\omega_{n-2}$ $n-2$ ) .
3
Theorem 3 Lemma .
Lemma 5. $E\subset \mathrm{R}^{n+1}$ $n+1$ Lebesgue $0$ $A\supset E$ .













DEFINITION 4. $D$ $\mathrm{R}^{n+1}$ . $\mathrm{R}^{n+1}$ $h$ ,
, $D$ $L^{(\alpha)}$- :
(a) $h$ $D$ ,
(b) $\varphi\in C_{0}^{\infty}(\mathrm{R}^{n})$ $\iint h\cdot\overline{L}^{(\alpha)}\varphi dxdt=0$ .
, $0<\alpha<1$ $D$ $L^{(\alpha)}$ - $D^{*}:=\{(x, t)$ ; $y\in$
$\mathrm{R}^{n}$ $(y, t)\in D\}$ . .
Theorem 1. $0<\alpha<1$ $\mathrm{R}^{n+1}$ $D$ $L^{(\alpha)}$ $h_{1},$ $h_{2}$ $D$
$h_{1}=h_{2}$ $D^{*}$ $h_{1}=h_{2}$ .
, .
Theorem 2. $\mathrm{R}^{n+1}$ $D$ $\mathrm{R}^{n+1}$ $h$ , :
(a) $h$ $D$ $L^{(\alpha)}$ ,
(b) $X_{0}\in\omega\subset\subset D$ $h(X_{0})= \int hd\epsilon_{X\text{ },\omega^{\mathrm{C}}}^{\prime r}$ ,
, $\epsilon_{\mathrm{x}D)}’’c$ $L^{(\alpha)}$ - . $h$ $D$
[9] . , , ,
. $f$ $\mu_{f}^{(\alpha)}$
$\mu_{f}^{(1)}:=1_{\{|x|}\leq 1\}\mathrm{X}[0,11(x, t)f(x, t)d_{X}dt$
$\mu_{f}^{(\alpha)}:=1_{[0,11}(t)f(x, t)(1+|x|)-n-2\alpha_{d_{X}}dt$ $(0<\alpha<1)$
. $1_{A}$ $A$ .
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Theorem 3. $\mathrm{R}^{n+1}$ $\omega\subset\subset D$ , $f\geq 0$ eorem




, [9] . ,
. , ,





Theorem 5. (Armitage-Goldstein, [1]) $\mathrm{R}^{n}\cross(-1,1)$
$h$ .
2 $\int_{\mathrm{R}^{n}}h(x, 0)d_{X=}\int\int_{\mathrm{R}^{n_{\mathrm{X}(}}}-1,1)h(x, t)dxdt$
, , , Armitage-Nelson
[2] . , Watson
[11]. , Lebesgue (co)potential
. .
Theorem 6. $D\subset \mathrm{R}^{n+1}$ $\mathrm{R}^{n}\cross\{0\}$ $\tau\in \mathrm{R}$ )
$\mathrm{R}^{n}\cross(-\infty, \tau)\not\subset D$ . , $D$ $L^{(\alpha)}$ $h\geq 0$
$\int_{\mathrm{R}^{n}}h(x, 0)d_{X=}\int\int_{D}h(X, t)dxdt$
, $D$ $D=\mathrm{R}^{n}\cross(a, a+1),$ $(-1<a<0)$ .
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